















Ab＄traCt－Thisreviewsummarizesourhypothese＄，Syntheses，Physicaland   
Chemicalproperties．andchemicalreac紬nsofl－hydroxyindoles．Synthesesofnatura‡  
PrOductshavingl－methoxyindolenucl∈HJSandl－methoxyderivativesofindble   
a（ka10idsarea】soincluded．Appticatjonofthechemistryofl－hydroxyindo［estothe   
SynthesesofbioIoglCatlyactivesubstances，Synthesesoftryptophan－4，5－dionesand   
theirreactions，andbiologlCalevaluationロ・fl－hydroxyindolesarereviewed・   
lntroduction arldl・HydroxyInd0le Hypotheses   
）taSlngIecompoundhavingl－hydroxyindolestructurehasyetbeenisolatedasanaturalproduct・Doesitmean   
atl－hydroxy－andトhydroperoxyindoIes，aSWellasthecorrespondingtryptophanderivatives，CannOteXistin  
ture？一n1971，inspiteofvariousdiscouraglngfacts；，Weadvancedl・・1－Hydroxyindo■e＝ypotheses・・wherewe  
aginedtheexistenceofl－hydroxytryptophanderivativesin伽‡ngOrganismsandsupposedthattheycould   
dergonucIeophiIicsubstitutjonreactionswithl－hydroxymoietyasaIeavlnggrOuP，a（thoughnoexampleof   
CIeoph”icsubstitutionreactionDnindolenucIeuswa．sreporledatthatt   
ehypotheses．illustratedinSchemel，SeemtO8XPlainuniformlythemetabolismand／Orbiosynthesesof   
・Logica”yimportantindotessuchaskynurenine．se（（）tOnin，meIatonin，indole－3－aCeticacid（lAA），P－hydroxy－and   
L・dehydrotryptophans．etc．，bythenucleophili■：SUbstitution reactionofトhydroxy－（1）and／Orl－   
】roperoxytryptophan（2）asacommoninlermedia‘te．BiosynthesesofvariousindolealkaIoids．suchas4－   
bstitutedindoIesincFudingergotalka10idsandteteocidins（A），4－OXOaZetidine－2・SPiro・31・（2’・OXindole）   
◆ivatives（B），PyrrO（0［2，3一坤ndoles（C），6－Substitut（d（D），2－Sub＄titutedindoles（E），andsoon，mightalsobe   
〉lainedbythenucJeophiLicattackofeithertheintrarnolecularsidechaininlorintermolecularnucleophileson   
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ⅠⅠりSomei’sMe血od  
丁  
H 21  OH 15 
1）NaNO2，H十；2）butadierLe；3）03；4）Zn，NH41Cl；5）Ac20；6）MeT，NaOMe；7）DMFDMA，DBU；  
8）TiC130rZnandNH4Cl；9）Mel，phase ransfeTCatalyst；10）Na2WO4・2H20，30％H202，MeOH，  
H20；且1）CH2N2．  
excel●en reviews・8 nfortunate．ylAcheson一＄meth■Odi＄nOtaPPIicabl8forthegeneralsynthesesofl－  
hydroxyindoIe ，bu theyhavediscIo＄edthe nstablenatureOf158Whichwasusefu＝orresearchersinthisfieLd・  





derivatives．Besides，utilizatjonofanexpensiveDMF：DMAandanhydrousreactionconditionsremainedtobe   
jmproved，   
Hopingtoobtainl－hydroxyindole＄．WeeXamineddire■：tOXidationofindoJeswithvariousreagentsforsornetime   
jnvain．BasedonthefaiIures，however，WeSuCCeededin1989increatingasimpIeandgeneralsynthetic   
2．＄yntheseso－トHydroxylnd0les   
Thusfar．thre8malOrmethodsarerepo｛tedforthesynthesisofl・hyd（OXyindoLes・1n1974・Achesonandco－  
worker♂succeed8dinthefirstpreparationofl－hydroxy－O5a），1・aCetOXy－（16），andl－methoxyindoIes（17 ）as  
showninScheme4，utiliz．ngcoupl一ngOfdiazoniumsaItswithbutadi neasakeyreactionstartingfrom2－   
nit（Oaniline伸町With16inhand．theyproducedsomel－hydroxyindo（ederivat vesstabiIize withel ctron  
withdraw－nggrOUPatIhe3－POSition・Theirworksonl－hydroxy－andl－methoxyindoL sares mmarizedintheir  
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☆a：Obtainedbythereductionl⊃fl・methoxy－4－nitroindolewithTiCl3．  
＊b：0vera（Jyie［dfr mnitroenamine・1）TiC13，H20，AcOHorMeOH；  
2）CH2N20rMe2SO40rMeIan（lKzCO3．  
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3・Phy＄k泊IandChemlcalPrope州e＄Ofl・Hydroxy拍dole＄   
3－1・Stabilityofl一日ydroxy－andl－MethoxyindoIes  




SummarizedasshovvninFigure2．   
A＝くylation・eSPeCialIymethylationchangesunstablel－hydroxyindolesintostablel－methoxyindo．esasshownin  
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Sctleme S Tab．㊧3．TypicalExamples ofl－Hydroxyindoles  
andl－Methoxyindole  
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g H  CH2NHTs  
h H CH2NHCOCH2CH2COOMe  
l  H CH2CH2NHCOOMe  
J H CH2CH2NHCOMe  
k H CH2CH2NHCOCF3  
1   H CH2CH2NHCH2CH2Me  
m H CH2CH2NMe2  
n H CH2CH2CH2NMe2  
0  日  CH2CH2CH2CH2NMe2  
P H CH2CH2COOMe  
q H CH2CH2CH2COOMe  
r H CH2CH2CH2CH20COMe  
S H CH2CH2NHCO（CH2）14Me  
t  H  （±）－CH2CH（NHAc）COOMe  
u H （S）－（＋）－CH2CH（NHAc）COOMe  
V H （土）－CH2CH（NHAc）CH20H  
W 5－NO2  ＝  
X 6・NO2  日  
y 6－NO2  CH2CH2NHCOOMe  




31   32  




0 11 三二・一一こ三．〈        1）  議Me  
43  
⊥  





ニ三へ   
17¢  
COOMe 3）  
☆a：PreparedbytheVilsrneierreactionofl－benzoyloxyindo‡e・   
☆b：Overaflyieldfromthecorresponding2，3－dihydroindole・  
1）Na2WO4・2H20，30％aq．H2bヱ，MeOH，H20；2）CH2N20rMeIandK2CO3  
45  RI R2  
OH COO日  
日  COOMe  
1）Na2WO4・2H20，30％H202，MeOH，H20；2）MCPBA；3）aq．NaOH，MeOII．  
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Figureコ．S！abililyOrder亡・トトHydroxyindoles  
andlts Derivatives   
Ⅰ  転 ⅠⅠ  
Ⅰ．EffectofRlonthestabilityofl－hydroxyindolesisthefollowlngOrderl  
Rl＝NO2＞＞COOMe＞＞OC＝2Ph＞H＞＞NTI2  
ⅠⅠ．E畔ectofR2．   
WhenRlisanelectronwithdrawinggroupsuchasNO20rCOOMe，   
Stabilityisthe鮎1lowlngOrder．  
R2＝Me＞＞H＞Ac   








methoxyindotecompoundshavebeeniso（ated，man（yfromtheplantfanli（yCrucibrae・15   
DuringtheinvestigationtQPreParel－hydroxyindo［e－3－aCeticacidP6a）．a）kalinehydroJysisofmethy11－   
nlethoxyindo］c－3－aCetate（17句WaSCarriedout（Scheme5），MonitoringonTLCclearlyshowedaformationofan   
extremelyunstableproduct．presumedtobelTmethoxyindole－3－aCeticacid（45），WhichrapidtycQ”apsedtomany   
Unidentifiedproducts．Thisresultindicatesthatlhereisacasewhereevenamethoxygroupcann tsatisfactorily   
Stabilizetheslructu帽．   
Consideringthejnstabilityofl・hydroxy－3－rnethy‡jndole（25a）andgenera＝rendsshowninFigure2，W8had   
WOrriedthatmethy［1－hydroxyindoh∋・3－aCetate（15亘．Nb－aCetyト1－hydroxytryptamine（15i）．（土）－（15tI，（S）－（＋トNb－   
acetyl－1－hydroxytryptophanmethylester（15u）．etc・WOu）dbeunstablebecauseofhavingelectrondonatingalkyF   
SUbstituentsinthe3－POSition．Tooursurpriseandlucki‡y，thesewereactua11ystablecrysta州necompoundsand  
theirstabilitiesareinIheincreasingorderof15c，15J，and15t＝15u．10bTheseresultssuggestthatnoton［ylhe  
e［ectrostaticefFectbuta［sothebu川くinesso＝he3－Substituent90VernSthestabi（ityofl－hydroxyindoles．   
Itiswe11known．asi［luslratedinScheme6，thatindo（es（F，G）carryingaheteroatomleavinggroupatthe   
indolylmethy］carbona帽unStablebecauselonepalrelectronsofnitrogenfacjlitatesitsdepartureandstabiIizes   
theresu［tantindoleninetypeintermediateql），TrappingofHwithnucleophileshasbeenaversatilemethodfor   
mar”Pulatingindoly（rnethylcarbon．However，Withoutsuitablenuc（eophiles，handlingsofbothindole－3－methanoIs   
（F）and－3－methanamines（G）oftenresultintheformationofpoIymers．Onthecontrary，1－hyd（OXyOrl－alkoxy   
groupwoufddestab批こetheintermediate（L）owingtolheelectronwithdrawingeffectofoxygenandretardthe   
departureofaheteroatomleavJnggrOUPfromtheindolylrnethylcarbon．Thisrneansthatl－rTlethoxyindole－3－   
methanoIs（））and－3－methanamines（K）canbeuti随edastheyareforbuiIdingblocksinsyntheticstudy．AtypTcaI   
examp［eisillustratedinthesynthesisofmarinea［kaIoid，（i＝）－Che10ninA，andlイnethoxyche10ninAinSection6－3．  
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acetaleP6b）・Consideringthesimi．aritiesofthesespectraldata，WeWOrrythatwhenl－hydroxyindo（eshappento   
3－2．Acidityofl－Hydroxyindo［es   
l－Hydroxyindolesareweakacids・ThepKava）ueofl－hydroxymoietyof（±）－Nb－aCetyl－1－hydroxytryptophan   
methylester（15りismeasuredtobe9・8whichislargerthanthatofsuccinimideandsma”erthanphenoLTheycan  
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Figure 3 






trun of MethyIlndole－3－aCetate（46b）  
46b  入maxMeOHnm（logE）入minMeOHnm（Ioge）  
244（3．32）  219（4．56）  
274（3．80）  
280（3．81）  
289（3．73）   
3－4．Structureofl－HydroxytryptophanDerivativesinCry＄tals   













252（3．36）  222（4．52）  
281（3．69）  
291（3．70）   
t  
200 nm 250  
ORTEPDrawingandSideViewof（士）・Nb・  
Acetyl－1－hydroxytryptophanMethyLEstelr（15t）   4・ChemlcalReactlon＄OfトHydr（〉Xyindote5andl・Mをtho）叩IndoIe＄   
4－1・Methylation，A［kyIatiorI，andAcyIatjon  
Althoughl－hydroxyindoIeilsetf（15a）isanunslablecompound，itcanbehandledaseitherMeOH，benzene，Or   
CH2C12SOlutionwithoutanyspeciaJprecautions・AMeOH＄OJutionoflSaisdirectlyobtainedbythetungstate   
rTlethodasdescribedinChapter2・TheMeOHsol＝tioncontainsacataIyticamountofNa2WO4andunreacted  
；′：30％＝202，butitissuWicienttouseforfurthera．ky■ationandacyfatjon・Thus・theadditionofetherea－C＝2N20r   
alkylatingreagentstotheMeOHsoJutionof15ainthepresenceofbaseproducedvariousl－alkoxyindore   
derivatives卵a－e）・10cTypicaJexamp－esare］istedinTabJe4・■nterestingIy，Whenbenzy－bromide，（E）－Cinnamy］   
brornjde．orprenylbronlidewereused，COnCOmitant formationsof49竜一C＼〝ereObserved．   
ThebenヱeneSOtu紬nof15awasobtainedbyaddingbenzeneand＝20totheMeO＝so．ut－onof15a，fo＝owedby   





C3－C8，1．408（3）；Nl－C8，1．363（3）．   
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∈印 十卿R  
1    0R  OR  
1），2）  
H  R－X  
21a  48  49  
Yie】d（％）of  
48  49  
a  PhCH2Br  
b（E）PhCH＝CHCH2Br  
C Me2C＝CHCH2Br  
d CH2＝CHCH2Br  
¢  TsCl  
f   トBuMe2SiCl  
g  PhCOCl  






















哨：R＝COMe   
＄：R＝CO（CH2）14Me  
道十  
OMe  oMe  
17j，＄  




nethoxyindole8c（56a，qUantitative），butacety．chloridedidnotgive3・aCetyL－1－methoxyindo］e（56b・2％）   
1）CH2N2，CHCl30rCH2C12；2）H2，10％Pd／C；3）LiAlli4，THF；4）EtN7I2，  
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COOMe  












15b  Sta「ting Yield（％）of
Maねrial S7  15b  
481）  67    0  
48f  32   39  




4）Nl】S，t－BuOH；5）Zn，AcOH；6）LiAⅢ4．   
Satisfactorily・Ⅵ（smeier－Haackreactionof一－tOSy－oxyindole（4Be）produced2－ChJoroindole－3－CarbaJdehyde＠7）as  
aSOFeproduct・Whifel一紬utyJdimethylsiIyfoxyindole押印andl－benzoy■oxyindole卵g）produced57andl－  
hydroxyindore－3－Carbardehyde（15b）invariedyieldsdependingonthereactionconditi。nS．10c   
OH  ／ 15b  
inMeOH一日20  
駄JOTs十抑OMこ駄諌：：    日           日          H  
4－3－2・Halo9enation   
Halo9enationofl－methoxyindo（es（17a）a恥rdedrelative－yunstabIe3－halo－1－melhoxyindo－es（Scherne8）．Fo（  
｝（examp）e・thereactionofl－methoxyindo－e（一7a｝withiodine（12）andmorphoJinegave3－iodo－1－methoxyindole9d  
（S8・27％）・Whichwasthenapp‖edtothesynthesisof軒panicuFidineB（Section5－4）・9elntercstingly，   
brominationof17awithN－bron10SuCCinimide∂椚orded3・3－dibron10－1－methoxy－2－OXindore（59，60％）．”c   
ReductionofS9withZninaceticacid（AcO＝）producedl－methoxy－2－OXindole（60，65％）．10csince60was   
reducedtol掬intereonversiohbetwe即17aand60wasattained．  
71  72  73  
CHO  
ヰ駅オN」○ム駄謀：二0  
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ThereactionoflStwithre仙xingAc20affordedトacetoxyderivative（61，quantitative）．whiIetheadditionof  
NaOAcinthereactionmixturedramatica”ychangedthereactionpathway（Scheme9）：aSeriesof［3，3］sigmatropic   
rearrangementofl－aCetOXygrOuPandsubsequeJltnuCJeophiricadditionoftheNb・＄idechaintothe2－POSition  
tookp［ace9ivれg3a－aCetOXy－1．2，3，3a，8，8a－hexahydropyrro呵2，3－b］indoles鱒2a（17％）and62b（21％））．1c  





l－HydroxyindoIe（1Sa）itsel＝nbenヱeneSO）utionreactedwith2．4－DNFtoproducel：2adduct吟6．6％），3－   
aryFjndo［e鱒7，17％），and3－ary［oxyindo始（6B，6％）・Thestructureof66wasestablishedbyX－Raysingle  
crysta■10graPhicana－ysjsandtheresu．tsareshowninFigure511cl－＝ydroxyindoIe－3・Carba，dehyde（15b）a－so  
reactedwith2，4－DNFproducing68（31％）andindole－3－Carbardehyde（69，48％）．1nthereactionwithtosyl   
Chloride，15bproducedunstablel－tOSy暮OXyindole－3－CarbaldehydeqO，93％），Whichco＝apsedtomanyunknown   
PrOducts，lnthepresenceofNaOMeinMeOH，ittransformedto3－tOSy10XyindoIePl．16％），3－methoxyindoleq2，  
12％），and2・methoxyindole－3－Carba（d hyde（73，8％）．10c  
lnthereactionof15b with DCC，rearrangedproductswerenotobserved．insteadN．NldicycLohexyl－N－（3－  
formylindoヨー2－y（）urea（75．83％）wasformed．10c悔formationrnaybeexp［ainedbyth◎1，3・dipoLar【2＋3】  
CyC（Oadditionreactionofanit（One（74）．atautomcrof15b，WithDCC．Upontreatmentwithaqueoussodiurn   
hyd oxide，751edto2－CyC10hexylam noindole－ふCarbald hyde（76，訂％ト   
Nucleophilcsubstitutio sofl－methoxyindo（e－3－CarbaLJdehyde（17b）withsodiuma‖yra（koxidesandtheattempted  
【3，3】sigmatropicFearrangementoftheresultant2－aJlyloxyindolesto3－a（Jyl－2－OXindole＄aredescribedinSections   
4－9－3and7－3．  
4q5．Func仙〕nlngaSActiveEs ersandNucreophilicOxidizingReagcnts  
l－Hydroxy－4・nitroindole降2a）isoneofthemoststablel・hy roxyindoles．9bltformsesters（78）bythereaction  
Withcarboxy（icaci ＄（77）inthepresenceofDCC（Sc「帽melO）．Theseestershavetheactivatedcarbonylgroups   
W icharereactivetowardvariousnucleophiles．  
Whenhydride（NaBH4）wasem 10yedasan c，e philler7B－edtoa（COho［s（79）and22a・1flftheaminesPl）were  
employed，80prov7dedamides（82）and22a．1fsince（eCOVered22ainbothreactionscanberecyc［ed，effective  
methodsfo＝ransformlngCarboxyl［CaCidstoaIcohoIsandamidesaredeveLop（≧d、   
Inourul－HydroxyindoIeHypotheses’■，Wehaveimaginedtheexistenceofl－hydroxytryptophanderivativesin   
PePtidesand／OrenZymeS，andJLheirprobabiJitytofuTILCtionasacataJystforthefornlationofamides（PePtides），   
Phospha雷es，＄ulfates，etC．1naccordvvilhtheexpecはtion，1－hydroxy－5－nitroindoIe（15叫andparticuIarJyNb・   
acetyl－1・hydroxytryptophanmethylester（15t）showedthesimilarreactivitywiththatofl－hydroxy－4－njtroindoIe  
＠2a）．12comparativestudyofthem（15wand15t）withweJLknownl－hydroxybenzotriazole（B4）concerningthe   
abilitytoproduceamidesbythereactionoftryptamine（83）withheptanoicacidinthepresenceofDCCshowed  
almostthesameeffectivenessascanbeseeninSchelnlelO．12   
0ntheotherhand，22awasfoundto reactwithcL－bromoacetyrcompounds（B6）togive4一両tro－1－（2－   
OXOa‖（yJ）oxyindole匝7，quantitative）．UpontreatrTlentWithweakbasesuchastriethyIamine．87splittedintotwo  
parts，gIyoxaIs（8¢）and4－nitroindo［e（B9）．9cThus，トhydroxyindoIescanfunctionasnucJeoph＝coxidizing   
reagenlsforsomesubst†釦es．  
Figure 5 
0RTEPDrawingof 65and66  
4－6．Lithiation   
4－6－1．Preparationof2－and4－Substitutedl－Methoxyindoles   
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Scheme 10 
あ十。C。。H 」」あ息。CH2。H＋22a  
Table 5  
1  
90 0Me  那  
恥。・ニL∈顆。・  Other  Products  
92  OH   
22a  77  78  
0甘R  
95－85％   
79  99－78％  
98－89％  
Yie．♭）of  




a  叫卓2C＝O C（OH）Me2  90   
b （Ph）2C＝O C（OH）Ph2  81  
C Me2NCH＝O cHO  99  
☆a  
d Me（＞o A℃NMe  68 上也Me  
e （MeO）2C＝O COOMe  60  
f  l2  1  89  
85  
19  
22  69 日訣cH，h2 62 軸。H2。H  
＋ Rl－N＝2  Rl－NHAc   ＋  22a  
82 90－79％  100＿94％  
97  

















Catalyst Yield（％）of85  1 0Me 93：n＝－tJ・ヤ・  
17m：∩＝2（lespedamine）  朗  85  
15w  83  Entry   
E・ectrophile  
Yie－d（％f  
，   E  NHAc  15t  85  
a  CHO   
b  SiMe3   
C  SPh   
d  SMe   
e  S・ざeC・Bu   
ず  SnMe3   
g  CHO   
h  SiMe3  
1  93   
2  ‖   
3  】8   
4  ‖   
5  11   
6  甲p   
7  17m   
8  】E  
Me2NCH＝＝O   
Me3SiCl   
（Ph－S）；と   
（Me－S）2   
（£eかBいjS）2   
Me3SnCI   










OR2  22a十Y  
CH2Br  
86  
－－－－－－サ 2・芭－CHO  
白2＝－◎，⑤Br．  
1）DCC，THF；2）NaBfI4，THF；3）Ac20，pyridi叫4）THF，rt；5）Et3N，THF，  1）n－BuLi，THForetJler，Ar，－180c；2）electrophile，rt，Ar・   








lithiationof93inTHF（Orether）tookplaceexcIusive（yatthe2・POSilion．Evenwhenanexcessamountofn－BuLi   
wasused，eXtraIithiationatthe4・Or7－POSitionwasnotobserved．Subsequentreactionsofthe2－1ithiatedindole   
withelectrophilessuchasDMF，TMSchloride．diphenyldisulfide，dimethyldisuJfide－di－SeO・butyldisulfide・and  
trimethyItinch10rideproduced94a－fjnexcelEentyieJds（Table6．Entriesl－6）．TheotherexarnplewasanindoLe  
alkaloid．lespedarTline（17m，3－dimethylaminoethyl・1－methoxyindole），WhichwasaLsolithiatedreadi［y．and   
subsequenttrapptngwithDMFandTMSchIoridea什Orded2－SubstitutedindoIes194gand94h・reSPeCtively  









refluxing temperatures.l 9b 
Table 7 
Me2  
尉：Me2＋駄丈：：；十尉 1），2）  
OMe  OMe  
95  96  
Entry Starting L仙南tion Condi（ion  
Material n－BuLi Reaction  
（moleq・） Temp．（Oc）  
Yield（％）of  
R  95  9＄   97  
1  糾b  3，1   
2  糾¢  1．7   
3  94d  3．0   
4  94e  3．0  
r酬ux  a SiMe3  70   
「釧u）く  b SPh  67   
20 cSMe 43  
．e仙x  d S＿Se¢●BJa 67  
14 0   
0 6   
13  0   
0  0  
☆a：Formationof2－SeCLbutyJ－4－hydroxy・1・methoxy－3－dimethylarninomethyIindolewas   
ObservedinlO％yield．1）n－BuLi，Ar，ether；2）DMF，00C－rt，A ，  
Table 8 
恥。⊥L∈顆。十諾言こcts        l   
0〉OMe  O〉OMe  
48h  98  91  92  
Yield（％）  of  
98  91  0therP［Oduct 92  
Elect「op仙e  R  
a  Me2C＝O C（OH）Me2  8♂a  
b  （Ph）2C＝O C（OH）Ph2  99  
87  
，。  恥。H，h2 6           日  
e Me2NCH＝O  cHO  96． 年7 印、cH2。H26  
g Me3SiCI SiMe3 9L 86  
h MePhC＝O C（OH）MePh  8♂a   76 恥cHMe，hlO  
H  
4－6－2．Preparationof2－Substilutedl－MethoxymethoxyindoJes   
Lithiationof17awaspe血rmedwithn－BuLiatabout－18℃（ice－SOdiumchlcride）inexcellentyields・NevertheEess，   
whenthereactionwascarriedoutatOOc．theyields（）fproductsdroppeddownto30－50％・However，USIngト  
methoxymethoxyindoIc（48h）．regiose］ectivel肋iationofindc＞lesatthe2－POSitionwasrelative［yrnorereadiIy  
attained．Duetothesuperiorityofl－rnethoxymethoxygroupasaljthiumI－gandtothel－methoxygroup，lithiation   
couJdbecarriedoutatOOc（icecoo［ing）withn－BuLi．SubsequentreactionswithelectrophiLesproduced2－   
☆a：Startingmateria［wasrecoveredinlO％yieJd，reSP Ctively．  
1）n－BuLi，Ar，THFor血er，ODc；2）electrophile；3）H2，10％Pd／C．  
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usedsuccessfu［ry：lnsomecases，OVerreductionoc…rS．Forexample．reductionof90aproduced2・（1－hydroxy－   
1－methyt）－（91a，85％），2－（1－methoxy－1－methyl）－（92a，7％），and2－（1－methyE）ethylindoles（4％）・SimjIarly，98cgave   
91c（67％）andindo［e－2－methanou92c，26％）．Consequently，COmbinationofthereacticnofl－arkoxyindot－2－   
y”ithiumwithe（ectrophiles（Sections4・6－1and4－6－2）andtheremovalofthel－alkoxygroupprovidesaversatile   
PreParationmethodfor2－Substitutedindoles，   
1－Methoxygrouponindoleshavlngelectrondonatinggroup）Squitesensitiveandremovedundermilder   








輔・抑。h・巨t。御。h  ∈ ph   
lO3  104  105  
4－8．Photoreaction   






SubstituentsattheトPOSitionofindotes，incIuding●トaIt（OXygrOuP．havethepossibilityofmlgration to3－，4－，  
and／Or6－POSitionsuponphotoirradiation・20  
CN 賦00Et   
lO7  25b  
NCCH2COOEt  
108  
1）n－BuLi，THF；2）CuSO4，02，ultrasound；3）10％Pd／C，H2；4）N－p nylmal imide；  
5）hv，MeOH；6）TsCl，DMF，Pyridine．  
4－6－3・OxidationofトMethoxyindoト2－y川thium   
Treatrnento＝heyeJlowTHFso（utionofl－methoxyindoト2－yrlithium＠9a）．generatedfrom17aandn－BuLi．with   
anhydrousCuSO4underoxygenatmospherewithultrasoundstir（ingatOOcproduced2，2’－bi（1－methoxyindolyl）  
（100，54％）（Schemefl）・19aQuantityofCuSO4hadanimpor（anteffectonthecoupFingyierd，andO▼5moleq・  
WaSfoundtoberecornrnendable・A）thoughcuprlCCh10rideandcuprouscyanidewereexamincda＄aCOuP［1ng   
reagent，theyieldoflOOwaspoor（6－38％）．andeither2－ChIoro一郎b，4－21％）or2－CyanO－1－methoxyindole卵C，   
3－10％）wasp「OducedasabyやrOduct．respectively．   
Cata（ytichydrogenationoflOOoverlO％Pd／Cunderatmospherichydrogenafforded2，2’－biindoly（（1Ol．79％）  




reportedthatl－SUbstituted2－ChIoroindole－3－CarbaEdehydeunderwentnuc（eDPhiLicsubstitutionreaction・23   

















2）  MeO  COOMe  Cl  
NHA（】  
.COOMe HO  
NHAc   ＋  
















ニニし∴∴  ＋  
COOMe MsO  
NHAc  
H A（；  
116  117  
即日C。CF，」」m・Ms。即日C。CF，  
H COCF3   H  
119  l 15k OH  118  
111 ＋ 115 ＋  
NHAc  
OH   
120  121  
1）10％H2SO4，MeOH；2）3％HCl，MeOH；3）SOCl2；4）・85％HCOOH；5）MsCl，Pyridine；  
句0－dicl山）rObenzene，1800c；7）ユ0％BF3・MeOH．  
4－9－1．AcidCatalyzedNuc（eophilicSub＄tjtutionReactionofNb－Acetyl－1・hydroxytryptophanMethylEsterandlts   
Derivatives   
WeimaginednucIeoph＝csubstitutionreactionsasoneofthecharacteristicsofl－hydroxyindolesinour  
hypotheses”・10urimaginaryreactionsactua”yoccurredat－eastchemica●Jyon一－hydroxytryptophanderivativcsas  4－9－3．Preparationof2－and3－Substi utedlndoles   















Or4）   Reaction  Results  Entw Nu”Base So●vent T■T  Nu Yie・d（％）  R 123 
2）亡竃：慧rOコ3）  




H H  
H Me  
Me Me  
1  MoOH NaOM8   MQOH reflux  2  －OMe  a  90  
2   EtOH NaOEt  EtO＝  reflux  2  －OEt  b  95  
3  MQSH NaSMe M白OH－H20 re仙x  2  －SMe  C  94  
4 HOCH2C＝20H Na HOCH2CH20I160 19  －OCHヱCH20H d 50   
5 日O（CH2）80日 NaH  DMF   70  5 －OCH2CH之CH20He 76  
6HOCH27HCH20HNa HOCH27日CH2¶⊃H 70 5 ‾OCH27HCH20Hf 30  
0H  OH  OH  
7 HO（CH2）2NMe2Na  THF  70  2  －0（CH2）2NMe2 g 36  
8  H卜台 NaH  DMF  止  3  －ト合 h 99  
MeOHA¢村  
7）  ′ NMe2  






■1q諭  DMF  rt  24  暮  95  
?、???





≡ ‾・‡、・、  
131a  
10  HN／ゝN  
＼＝J  
DMF  r【  NaH  
1∴NaH  
12H呂NaH  
13 日O NaH  
DMF  「t  
??
H  駄二丈；ニこ 駄謹；：三  ・′H   
1 30  DMF 「t  
m  71  
24  
128  129  130  DMF  r【   
1）MeO‡もStandi喝atr【；2）M¢2NH，MeOH；3）NaOMe，MeOH；4）PhOH，KOトBu；  
5）NaSMe，M¢OH．  




Nuc［eophiles（NuH）  如HO  
CHO  
Br £ポ：u  
134  
H   
OMe17b  131   日   
C 
E。．”N。H Bas。S。．V。。．T。   Resu・ts  
Reaction ResuJts  
Ent”NuH Base So－vent T’●Te  Nu Yie・d（％）  （■c）（h）  Nu  
Yield（％）  
1HNO NaH  DMF 托 6  0  2e；  
＋131a  64  
KH  THF  「t  
P 14  
2 亀NaH  
3M◎もKH  
4 ＝。H2（叫4NF  
5＝。M。2 （叫4NF  
DMF  「t O．5  
－CH（COOM卓）2  78  
＋   
RQCOV引γ  5   
－CH2COM白  51  
Compd・B  47  
2 CH2（C00Me）2 KOtBu DMF  70  2・5  
THF  「t   3  r  56  
3  MeCOMe  KH   丁目F  「【  3   
4 日OCH2CH＝CMe2 Na＝  DMF rt 14 －CH2CH＝CH2＄  23  十  6（  
3‡  
丁目F  「t  







＋   
Compd．B  
＋   





丁目F   「【  Nucleoplhites（NuH）  
Reaction Results  
Entq NuH Base So．vent■「●Te  
Nu  Yie・d（％）  
OH 6 占H2CH＝CM。2 NaH   
7  MQCOM◎   KH   
8 COMQ  c＝2COOM◎ NaO鵬  
DMF r【  24  
丁目F  「t   2  
MoOH  75   2  
ーCH2COMQ  x  
1CH2（COOM8）2 KOtBu DMF  止▲ 2  －CH（COOMe）2 a 96   
2  MeOH  NaOM◎ MeOH rt  2  －OM8  b 87  
－CH2COOMe y  38  
9  M8COM8 8％NaOH h帖OH rt  6  132 96  
Compd◆ミr壷   
■・ノ一  
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aresumrna（izedinTablell．  Evenunderbasicconditions・bothl－hydroxyandl－methoxygroupscanfunctionasa7eav－nggrOuP・Atypicaf   
exampleisl－hydroxyindoleitself（15a）・WhenitwasaltQWedtQStandinMeOHinthepresenceofexcess2，3－   
dihydroindole（218）・formationof5－（2，3－dihydroindoITl－yl）indoJe（126．8％）wasobservedacconlPaniedbymany   
unidentifiedproducts（Scheme14）．1c  
lndole－2－and－3－Carba（dehydesw州notreactwithnuc（eophiJesevenunderforcedreactioncondition＄．］ncontrast．   
introductionofl－methoxygroupchangesnaturesofjndole－2－and－3－Carbaldehydestobesusceptib．eto   
nucteophilicsubslitution・10dThus・1－methDXyindo一色－2，Carba－dehyde（90d）reactedwithnuc．eophi．essucha＄di－   
methy［amine・NaOMe・POtaSSiumphenoxide，andsodiumthiomethoxide（NaSMe）toproducethecorrespondjng   
3－SubstitutedindoIes（127，9O％；128，85％；129．51％；130，73％）．Thercsultsarei”ustratedinScheme14．   
Similarreactionofl－nlethoxyindole－3－Carbaldehyde（17b）withNaOMeorNaOEt prcduced2－methoxy－（131a，   
90％）or2－ethoxyindoJe－3－Carbardehyde（131b，95％），reSPeCtively（Table9．Entriesland2）．10dIBrassicana（A   
（131c）and17barephy10alexinsisolatedfrompJantfamiIyCrudfeIae．15qconsideringourhypothesesand   
COeXistenceof131cwith17binthesameplant，biosyntheticpathwayof131cfrom17bcou［dbeassunled，1c   
ActualIy・theiransforrTlationof17bto131c（94％）proceededsuccessfu川ybythereactionwilhNaSMe（Entry3）．   
Substitutionreactionsof17bwithotheroxygenandnitro9enCOntainingnucteophiteswerealsosuccessfuland   
typicaJresuLtsare－isted山Tab■es9and－0・10dreNuc（eophiJes，SuChaspyrroIe．indole，imidazore，and（8a司－   
OCtahydropyrrolo［1，2一句PyraZine－l，4－dione，afforded131h－kinexcel［enttogoodyieIds（Entries8－11）．The   
reactionrateofbenzimidazdewass．owandevenaher5days・Sta相ngmaterialwasrecovered・aSarTlalOrPrOduct   
（62％）togethe‖涌h1311（30％．En叫12）．  
Thereactionof17bwithcarbonnuc7eophitesinchJdinga”y）silanesandactivernethy．enecompoundsareaIso   
SUmnlarizedinTab■e10・10dwhensodiuma（ryIa－koxidewasernproyed，2－a岬OXyindo（ewasisoJatedasan  
intermediate，Whjchreadilyunderwentthermal［3．3】signlatrOPicrearrangementtoproduce2－OXindole（131w，   
Entry6）・Thisfindingisappliedtothesynthesisof桓トdebrQmOflustramineBinSection7－3．  
j／・Interes血gly．inthereactionof17bwithacetone．productsa｛egOVernedbythebaseused．Thus，WhenKHwas   
used（Entry7）・131x（48％）wasproducedasasoFeproduct，WhiJe4－（1－hethoxyi＝doト3－y．）－3：buten－2－One（132，   
96％）wasobtainedjfB％NaOHwasempJoyed（Enlry9）．Furthermore，thereactionof17bwithmethyl   
acetoacetateandNaOMeahrded131y（3B％）withoutfomationof131x（Entry8）．Theseresu（tsareappJjedfor   
thesynthesisof（±トPaniculidineBas川ustratedinSection5－4．   
1nthecasesof6－bromo－（133）and4－iodo・1－methoxyindole－3－Carbardehyde（135），SimilarnucIeophjricsubstitution   
reactionstookp，acetogive2－Substituted6－bromo一（134）and4－iodoindole－3－Carbaldehydes（136）．Theresults  
4－10 AcidCatal咋8dDjmerization  
AsnotedinSection4－9，Wedisc暮OSedthatl－hydroxy．ryptophan（15t｝andl－hydroxytryptaminederivatives（15u）  
p oducedthec rresponding5－hydroxycompound紺14・1231and122｝inthereactionwith85％HCOOH・  
Accordngtothesefacts．w expectedmethy．5－hydroxyindo．e－3－aCetateO37c）asam卸rproductin 
。fmethy11－hydro榔ndole－3－aCetate（15e）with85％ト1COOH（Scheme15）・Surprisin91y，137cwasno10bserved  
atalいnsteadanoveltypeofdilT．erizatio occurredforminghexacyc．icdhT．er（138c，20％）・1－hydroxydimer（139c・  
8％），andmethyLindoJe－3TaCetateP6b・・14％）・27whi，eamixtureofTFAandacetonitr”e（1：1・V／V）ledlSctoaHord  
anotherdjrner 40c．3％）togetherwith138c（27％）L139c（5％）tand46b（14％）lWhenTFAaIonewasusedat  





























Methy11－hy roxyindole－3－PrOPionate（15p）alsoafforded138p（39％）and139p（11％）bythereactionwith85％   
1191   HETEROCYCLES，Vot．50，No■2，19g9  11gO  HETEROCYCLES，Vol．50，No．2，1999  
HCOOH．Undersimilarreactionconditions．methy11－hydroxyindore－3－butylate（15q）gave138q（47％）and139q   
（28％）．whilel－hydroxy－3T（4－aCetOXybutyI）hdole（15r）produced13Br（36％）and139r（41％）・Bycontrast．3－  
aminomethyト1－hydroxyindolederivatives（15eandg）gavenoisoIableproductsformingtar＄inthereactionwith   










inthesidechaina＝he3rpositionisessentialforrealizl＝greg10Selectivenucreophilicsubstilutionreactionatthe5－   
POSition．  
Scheme 16 
＿－一一∴  R唖  
－」LすOHC㈲  
OMe  
RI R2   
㌢／－45  
H   
COOMe   
COOMe  















抑〈慧 e町〈冒：2 1   













∈町へNMe2駄JC二⊥・∈印／＼聖雛sMe                H H H  
ガ′148b  154   











γ－－   
∈母音研一町N“R耶  






1193   HETEROCYCLES，Vol．50，No．2，1999  1192  HETEROCYCL∈S，Vol，5O，N0．2．1999  
Scheme19  q山noneinbenzenetogive142（29％ト   
5，2・Methoxybrass価∩   





Were，however，trOublesomestepduetotheinstabi］ityoftheN－OMebond・ReductionwithLiAIH4，Zn（HgトHCl，   
OrNiC12－NaBH4COrnPretelyeliminatedl－methoxygroupculminatingintheformationof3－anlinomethyIind8le   
（148b）・A］thoughreduclionwithB2日6・THF．NaBトbCN－AcOH，OrZrCI4－NaBH4afforded3－hydroxyaminornethyI－   
1－methoxyindole（149），forrna紬nof148awasnotobserved．Fina”y．wedeveIopedanovelandmildreducing   
methodforconvertingoximestoaminesusingNaBH4andmesyrchJorideind（yTHF・EnlPIoyJngthemethod，the  
OXirnes（amixtureof147aand147b）wereconvertedto148a（21％）accornpaniedbyitsboranecomplex（1SO，   
12％）and3－meSylarninomethyl－1－methoxyindo（e（151，16％）．Boranecomplex（150）wa＄COnVertedto148a   





132  163a：R＝OMe  164a：R＝OMe  
二∴  ム  
OMe   
58  
16ヱ OMe  
lO）亡芸三笠…ニ 。  
OMe  R  
a：R＝OMe  
b：R＝H  





Sclleme 20  5－2－2．1mprovedSynthesiso†M◎thoxybrassinin   
Reductionofindo［e－3－Carbonitrile（15劉WithLiAJH4WaSaCOnVentionalsyntheljcnlethodforunstable3－  










‾叫一 』討M 2①諾Me2  
NMe2  




169   166  「帽7  
Me2  
Br扇Me2 ㌶た㌔恕  
OMe  OH  OH  
J ／15m  168  6） 17m  165  
1）i，（COCl）2，Me2NH；ii，L仏1H4；2）El＝3SiH，CF3COOH；3）Na2WO4・2H20，30％H202，  
MeOH，H20；4）CH2N2；5）onepotoperationoftheprocedures3and4；6）47％HBr・  












34％from17e，98％from17f），Whichwasconvertedto146bythesame procedureasd scribedinSection 2－1．  
5－3．1－Methoxyindo始－3－aCetOnit「ile   
l－Methoxyindde－3－aCetOnitrile（157）isanatu（a‡auxinisolatedfromchin secabbagein1970byNomotoandco－  
workers・15eItssynthesiswasachievedasi”ustratedin＄cheme199dstartjngfr mth8reaCtionofト  
methoxyindo（e（17a）withl－dimQthyramino－2－njtroethyleneproducin91－methoxy－3－（2Tnitroviny［）i do暮e（158，  
72％）・FurtherreductionwithNaBH4affordedトmethoxy－3－（2－nitroethy（）ind Je（1S9，72％），Whichwasthen  



















6．Synthes悶Of－・MethoxyDeriva引V SOf帥10帥a】けÅct両】ndotes  
w b Eieve．thatpr para ionso l－hydroxyand／Orl－methoxy（Or－Talkoxy－elc・）derivativesofthusfarknownbio一  
一OglCa1．yactiveindolesandindo．ea．kaloidsguideust．）neW－eadcompounds・lfBasedonthebelief・thefoLIowlng  














（177．93％）bythereactionwithmethy刷OrOformate・itsreductionwithLiAIH4PrOducedthedesired（±）－ト   5－5・Lespedamineand5－Bromo・NINLdimethyltryptamine  









ニー妄‘さニ   軸HO  179a：R＝OMe  
b：R＝H  
181  
1）Ntl40H，Sealedtube；2）MeCOCl，Et3N；3）PPE，CHCl3・  17b  
Seh¢me23   
00H 離町人〉川”R  
1 185 0Me  
a：R＝H  
b：R＝CH2，C≡CH   
＼、8－  






6－2・Pimprinineandl－Melhoxyp．mprinine   
PimprininQ（179b）isanantibioticisolatedfrornStrq］tOIWCeSPknprinain1960byBhateandco－WOrkers  
（Scheme22）・32BiologicaIactivitymightthereforebeexpectedtol，methoxypimprinine（一79a）．1tssynthesjs   
Startedf（Omthereactionof3－（2－CMoroacetyけ－1－methoxyindole即a）withaqueousammoniainasea（edtubet。  
一；：′yield3－（2－aminoacetyけ－1－methoxyindore（180a，35％｝・9dsince180awasunstabJeandpo．ymerizedonstanding，  
itreactedimrnediatelyafterpreparationwithacety－chloride10Prbduce3－（伸acetyト2・aminoacetyl）－1－meth－   
0×yindole（181r44％overal（yie）d）・Pofyphosphateeslercyc，izedlOltoトmethoxypimprinine（179a，78％）．Its   
hydrogenorysisoyerlO％Pd／Caffordedpimprinine（179b，99％）．  
白Me  OMe  OMe  
188  
OM8  
187 a：R＝H  
b：R＝CH2－C≡CH  
189   
R190   
昌≒昌≡呂這コ7）  
R OMe  
182  
ごコ7）  二‥＿  
1川a‡ヾ3；2）L仏仕l。；3岬H40H，Sealedtube如1卯a；prOpargylamhefoT捌叫4）NaB恥  
5）styreneoxide；6）6％HCl，MeOH；7）H2，10％Pd／C；8）3，4，5－trimethoxystyreneoxide・   6－3・MarineAlkaIoid．（t）－CheloninA．and国一1－MethoxycheloninA  
CheJoninA（182a）wasisolatedfrommarinespongeChek）naP～s肋sp・aSanti－fungisubstancesanditsstructure  
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185awithstyreneoxide producedlB7a（57％，1二1mixtureofdiastereoisomcrs）．SirnjIarreactionof185bwith   
StyreneOXideafForded187b（80％，1：1mixtureofdiastereoisomers）．Treatmentsof187aandlB7bwith6％HCI   









???????〓???????????????? 192a：R＝OMe  
b：R＝H  
〆一γ／／／  
MeOOC COOMe  
5）  9  
＋－10   
197CH2R 
】  コ9）  
11ト弓  H l  
a：R三Ph lO2  
b：FI三CH2CH2C6H4（ケOMe）  
C：R＝Me  




















afFordlO2b（92％）andlO2c（90％）・Subsequenthydridereductiono‖02bandlO2cwithNaBH4PrOduced7－   
7・AppllcationoftheChern［＄tryOfl・HydroxyindolestotheSynthesesofBioIog－ca＝yAct（ve  
Sub5tanCe5   
Unprecedentednuc（eophilicsubstitutionreactionsandnovelrearrangementreactionsIObservedinthechemistry  




句Carbaヱ01e   
2，2’－Bi（1－methoxyindolyl）（10q）isnowreadilyavailab（efrom2，3－dihydroEndolea ditsca alytichydrogenation  
afforded2．2’－biindolyl（101．79％）asdescribedinSection4・6－3．WehavealtemativeIysucceeded deveLopinga  
newonestepsynthesisof2，2’－biindoly（（101．46％）fromindigo（191）（Scheme24）．36  












Ofnitro9enSatthelland12positionstoproduce196dasma］OrPrOduct   
Scheme 25  
鞄CHO  
198：R＝H  















7－2・5F＋pyrido［4，3T坤ndoJes（Y－Carbo伽es）   
AIthough Y－Carbolineshaveattracted－essinterestthanlhere■ated9HLPyrido【3，4－b］jndo－es（P－Carbo［ine），   
VariousbioFogicauyactivesubstanccsareinvo■vedasthemembersofthegroup・Aimingatdevelop■ngSimpJeY－   
CarboJnesyntheticmethod・thenucIeoph批substjtutionreactionsofトmeIhoxyindo，e－3－Carba●dehydeswere   
app（iedsuccessful［y（Scheme25），38   
Thereactionof17bwithmethylmalonateusingNaOMeasabase9aVedimethyI2一（3－formylindol－2・yl）ma10nate  
（19B・53％）andmethyJ2－（3－formyfjnd抽yI）acetate（199・7％）・Tr8atmentOf198w肋NaOMeinrefluxingMeOH   
afforded199（56％）togetherwjthunreacted－98（31％）・Thereactionof4－iodo－1Tnlethoxyindo舶－CarbaJdehyde  
（135）withmelhylma10nateandNaOMegavedimethy－2－（3rfornlyト4－iodoindo．・2－yl）ma■onate（136a，88％）p（e－   
domjnantIy・WhenthesarneTeaCtionwascarriedou（inDMFwithKOLBuasabaseatroomtemperature，eXClu－   
Sivep「oductionof136a（98％）wa8realized．   
Thereactionof198withanexcessamountofmelhy）amineinrefruxingMeO＝producedmethyI2，3－dihydro－2・   
methyト3－OXO－5j＋pyrido［4・3－b］indole・4－Carboxy■alePOOa・72％）anditscarboxamide（201a．22％）・Simi．arly．4－  
′チJmethoxyphenethylamineafforded之00b（73％）and201b（17％）andethylenediaminegav。200。（75％）a。d201。  
（22％）・Thereactionof136awithamoniumacetategavemethy12如ihydro・9－jodo－3－OXO・5i＋pyridD［4，3－   
b］indole－4－CarboxyIate？02a・66％）・4－Methy．ani－ineandpropylarnineaEsoreactedwilh136atogive202b（91％）   













H   甥錘  
??
Me   
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l＝sdesirabletohaveone’sownsyntheticrnethodforpyrroIoL2，3－blindolecornpounds，Whichareexpectedto   
havebiologlCalactivilies．   
Aldolreactionof17bwithnitrornethaneproducedl－methoxy－3－（2－nitrovinyI）indole（203，91％）（Scheme26）．We   
discoveredthat203underwentthesamenucleophilicsubstitutionreactionswithnucleophilesregiose［ectivelyat   
the2－POSitionasobservedwith17b．Emp10y暮ngthereactiontoallylalkoxidesasanuc（eophite．anovelsynthetic  
methodofpyrrolo［2，3－b】indo（eswaseIabo（ated．39  
Thereactionof203wilhpotassium2－methyト3－buten－2・OXide如HMPAafforded3－（3，3－dimethylaI［yI）－3一（2－   
nitrovinyl）－2－OXindole（205，39％）throu9h［3．3】sigmatropicrearrangemento＝heintermediate仔04），After   
reductionoftheconju9ateddoublebondof205withNaBH4giving206a（92％），jtsnitrogroupwasreducedto   
anline（206b，83％）withamaJgarnatedzinc．Methoxycarbonylationof206bto207（77％）and subsequent   
reductionwithLiAIH41edtopyrroJo【2，3－坤ndole（20B，61％）・FinaIly，thetreatmentof208withBuuand then  
withprenytbromideachievedthetotalsynthesisof（土）－debromoflustramineB40（209，54％），39  
S¢heme27  






a：R＝OMe  211a：R三OMe  
b：R＝H  
C：R＝Me  












acety［amino－5－（1－aCetyト1，4・dihydropyridin・4・yl）・4・（1－methoxyindoJ－3－yI）thiazo（e（212a，36％），WaS PrOduced  




TheaboveresuItsareremarkablefindingsbecauseacelyIpyridiniunlaCetate（214）．insituforrnationuponmixjng   





3） Me  Me  
215  
217a瀧COOMeコ2）   b：R＝H  6  R     O b I O    H  
町芸2  
一 Tl㌻  
219  
Me l  
N、  





218  220  
1）5％H2SO．，MeOH；2）aq．NaOfI；3）（′卜Bu）3P，153，MeCN，renuX；4）NaBH3CN，AcOH，TFA；  
5）Na2WO4・2HzO，30ウ柑202，MeOH，Hヱ0；6）即3朋eOH，MeOH，－e伽Ⅹ・   
1之05   
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Tab［e12．Effectsofl－HydroxyindolesonArachidonicAcid  
lnducedPlateletAggregationinRabbitPRP  
ma10nate，ethylcyanoacetate，andrnelhylacetoacetate，inthepresenceofKOt－Butoafford229b（83％l，229c   
（88％），and229d（71％），reSPeCtively・  
lnhibitionPercentofControIP［ateletAggregation  
lO－8  甘7  10●6 10－5  用●4（M）  
En叫  Compound  
1町ご¢  
2 町ごご2  
3。2N町NHCOCF3        0日 15ヱ  




POtenCiesof15L15m．15z，and36areequivalenttolhatofth8referencerTIedicine，Cilostazol．whilel引and15q   
exhibjtmorepotenteffects・Soweassure，atleast，aPartOfourhypothe＄eShitthetarget・   
BiologlCalevaluationsofcompoundsdescribedinthepresentreviewareinprogress－  
2．2  92．●1 93．5  
11．3  95．1 95．8  





駄才てCOOMe   OH 15q   
吋＝吋 ．JNて〕  
51．4  94．9  94．2  















thrombosisand／OrmyOCardialinfarctionbytakingantiaggregatingsubstances forp！ate）et・  
Recentreport50abouttheinter云ctionofme‡atoninandamyloidpeptidesgivesuscouragetopursuethestudyof  
l・hydroxymelatonin（25g）andreratedderivatives．Theexistenceofbio10gicaIlyactivepeptidescontainingl－  
nlethoxytryptophanasacomponen阿bseemstoreinforce“1－＝ydroxyindole＝ypotheses・・・1A［thoughthey   
1．5   6．2  93．3  92．3  92．3  
2．9  4．4  94．1 89．7  92．6  
7．1  94．3  92．9  
0て隼。  Referen亡母：  CiIo＄taZOl  




WaSuneqUivoca‖yprovcdbyX－Raysinglecrysta”og「aphicanarysisasshowniJIFigure8．   
Ontheotherhand．同一222aand222bunderwentnucIeophiIicadditionreactioJISandspontaneousoxidationof   
theresultantadditionproductsculminatingintheformationof7－SUbstitutedtryptamine－4，5－diones．Thus，（±）－   
222areactedwithMeSHtoafford（土）－229a（69％overa”yieldfrom匝ト114）．Simi［arly．222breactedwithmethyr  
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9．a＝孔SomeiandT．Shoda，Heterocycles，1981．16，1523；b）M・Somei．S．lnoue，SITokutake，F・Yarnada．   
andC．Kaneko，Chem．PI7am7．Bu〟，1981．29，726；C）M．SomeiandM．Tsuchiya，jbjd，1981，29，3145；d）   
M．Somei，H．Sato，N．KoITIUra，andC．Kaneko．Heterocyc／es，1985．23，1101；e）M．SomeiandH・Ohnishi，   
Chem．Pharm．BuII．1985．33．5147；f）M．Somei．H．Ohnis帆andY．Shoken．ibid，1986．34，677こg）M・   
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15．a）R．Gme（inandA．l．Virtanen．ActaChem．Scand．1962．16．1378；b）H・MorimotoandH・Oshio，Justus   
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21．Nucleoph州csubstitutionreactionsweresuggestedinthefo‖owlngrePCrtS：R・J・Sundberg．J・OrglCheITL．   
1965，30．3604；）．BilIetandS．G．Smith．TetrahedronLettり1969．4465；P．G．Gassman．G．A．Campbell，   
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mightbeerroneousbecauseoforiginatingfromimaginatic．ns．theyhavethusfarledustoafrontierandafruitful  
Chemistryofl－hydroxyindoIes．Alotofnoveltreasuresareburiedinthef7eId．webelieve．  
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